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Concerns have been expressed relative to the impact of man on the Gr.ind 
Mere area. Remote Sensing input was requested as a means of quantifying as- 
pects of the Impart and for deriving crucial information for the development 
appropriate .laming gnldelines and imanagement programs. Up to date, 70rani 
color aerial coverage was acquired (scale 1:14,000). 

The Inrpart of Of f-Roacl-Veli Ic 1 es (ORV's' was specifically studied In terms 
of subsequent erosion and vegetation damagt. 

Time con.parative analysis was carried out for 2 sampling sites, selected 
aocotding to previously defined criteria. The vegetation cover was delineated 
tor these sample ar..as and the percent vegetative cover was calculated using 
a standard dot grid. Linear regression between vegetation cover and the time 
variable sh >v(>d an average veget.itlon loss for sample area /7l of 1.901% per 
year and for sample area if? of 5.889% per year. 

Extrapolation of these recession rates justifies the prediction that com- 
plete loss of vegetation will octuir in a relatively short period; for example, 
area 1/1 1,1 14.4 iiect ires) In 3 3.5 years or lor sample area 1/2 ( *■ 16.8 hectares) 
in 8.3 vears. 


Relative recession ratio for the specific sampling area show clearly the 
Influence of the energy crisis on ORV use in the period 1973-1974. 

Current legal action is being taken to prevent further deterioration of 
the Grand Mere Complex. ^ 
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The Grand More area, cmisistln^; of approximately 1,000 acres, situated 
alon>; the shore of lake Michij’aa (Hcrrien County), represents one cf ^Mchl- 
yan's few remaining uniqui dime cmv 1 ronments . This uniipieneTs Is haned on a 
variety ol present ecosystems like streams, bugs, lakes, wooded uplands, open 
beaciies and dunes ’iiie great diversity In ecosystems (xl.iblted by the com- 
plex is the result of a long evolutionary process, taking place within a 
rather isolated area, leading toward a delicately balanced and dynamic eco- 
logical complex. The' lakes and hogs illuatrnte various stages in succe.sslon, 
from aquatic to terre.‘ trial plant communities. in additl'. n to the widt; r.inge 
of plants typical of these eommun I t ie s , select species, rare in Southern 
Michigan, are found. .S’.md dunes an>l upland forest providi' an esscntlai buf- 
fer protection for these micro-environments. 

I'herc exists .in increasing ?iwnr«*ness of the ecologlc.il value of inland 
wetlands. Recent .studies have Indicated t lie significance, of wetland ecosys- 
tems in contributing to water quality, water quantity, productivity and po- 
tential educational use (Wliarton 1970). iVium (1959) estim.ales that the gross 
production of soutiiern river swarap.s compares favorably with highly productive 
intensively managed av ro-eco.sys t ems like sugarc.ane. Some wetlands are essen- 
tial ns actual breeding are.as for waterfowl. Others are more Important as 
wintering grounds or as feeding and resting area.s along major flyway.s (Erring 
ton L96b, N'lering 1**66). This last aspect plays an important role in the 
Grand Mere Complex. 

Oxygen production .uni nutriiuit recycling cnp.ibl 1 Ities of wetlands are 
emphasized by Grant and Patrick (1970). The increasing role of non-point 
sources in eirvlronmentai piollution in the agricultural areas of the Midwest, 
and the nitrogen compounds produced as by-products of industrial p-rocesses 
and automobiles, have made tin* denitrifying and nil fate-i educing capabilities 
ot aquarir ecosystems even morc‘ essential. 

A ffi j1 t i p 1 ii. i t y ot activities have placed wetland eco.systems in jeopardy. 
Dump.s, .s.tnitary land-fill oper.it liiis , highway construction, dralnlnp; and fil- 
ling 'or new developments liave all affect<‘d the nutrient balance and ground 
water t; ble and therefore severely tlircateneJ tiie future existence of such 
essential habitat.s for flor.i and fauna. 

Tiie.se encroachmcMits liave t.akeii pLice in tlie Cr.ind Merc- area .a.s well. 
Limited timber cutting In t tic p.ist and increased recreational activity by 
off-road vehicles lias caused arcc-lerat <-d erosion oi the dune complex. T'ac 
potential eolic deposlt.s of dim- sand in th.- lowland.s behind the dune.s have 
created an Imminent envl ror.ment ;i 1 tlreat. In combination with this fact, Itic 
potential for suiiace sand mining exi.sts for about 60% of the area whicli is 
currently privately owivul . 

The Grand Me.ro A.s.soclaLlon, a group of pieiiple dedicated to the ptoserva- 
tion of this uni<iue environment. Ins beni concerned witli tlie impnet of man on 
the Grand Mere area in terins of land use changes of portions of the area or 
adjacent luiffur z uie-j and the Impact of recreational activities. A laijor 
problem expre.ssi-d by tbe Gr.tiid Mere As.soclation is t iie impact of off-road 
velilclc's iORV) on ve>;c- tat f I'n resulting in accelerated wind and water erosion 
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Figure 1. Map of the Grand Mere Area With Location of SanpLe Arca.=:. 


afl.'i'thK 5>1 int ;iiv,J .inlmiil lllr. To dovolop .ippropr 1 .u o m.inap.omout doolwlonw 
lor ooiUtc>l of this .'U tlvltv, l\owov«*i , tl>ls impaot had to ho no./uUlllod. In 
Fall l‘>7h, tho MSU ki'moto Sotisinp. riojoot was roqnontod to pti'vldo ovii'-onoo 
o* tho Impart of OKV uso »'n vopot at Ion . 


hat I St'uroos 

In »'rd«*r to .loqnii*' nj'-t i>-»lat o lurial covoia<o, tlu' ih and Moro an-a war. 
flowai In iVtobor I'l/n hv MSD Komoto Sonslng I’roloot -.tall. Tho pluMv' »i)vornp,o 
ooiv Isto.l ot 70mm oolor t raio;paroi\r 1 os at .m appioxltiuto soal«‘ of 1:1s. 000 
( 1 1 noh • * 1.221 ml 1 o ) . 

Tho suhr.o.jnout i fhaohtowo prints (l:i>,000> from thh. fllp.lit v<'ro urod to 
iIolliK'aii' onri ont v»'>tot if Ion hi>undai los. As a souii*.' Iv't tin* 1070 1^/S pi'rlod 
Michigan 0i'partnu*nt ol Natntal Ki'sv’uroos' h/W I'hof op.raphv (scalo appiox. 
l:'i,000^ was iisod. 


Tlno I'l'mparaf I VO Analvsos 

Tho .iro i most aftort«-d hv I'KV uso Is looatod In tho Hnnhain Ouno aroa 
sltn.itod hofwoou Mldillo I.ako . South l.ako and tho I ako Mlohlp.an shorollno, 
1 riinii'il 1 a t o 1 V si'uth ot to and Moio Uoaoh (soo Fi^\, 1, map I'f tho Ct .ind Moii* 
aroa) . Tho t I’as.ni t.ir this Is oloar slnoo this K>i.at l.’n provldi's oasy .i. 
oosr. 1 I om 1-dt, and adjaront ro.-; 1 d«-nt 1 a I dovo I opmont s . 


A ninuhor s.impK* ar»*as woi solooti'il within this aroa t >' ovaluato 0K\ 
Imp u I , hasod on tho following oiltorla: 

1. Solootlon of aroas with ld.«nt 1 1 lah 1.* roforonoo pi'lntr that tomalnod 
niu han»'d ovi'r tho out Iro sampling, pi‘i lo.1. 

2. Solootlon ot aroas wltli varying; ilo^troos ot aoooss potontlal. 

3. Maxlmlxo samplo slr.t* In i’rdi*r ti’ roiUioo statist loal r.ami'llnq oitvM . 

6. Solootlon of aroas of vailahlo rollof roprost-nt at 1 vo of tho rost ol 
tho Ctand M«*ro atia, tathor thin rpocltlo hlphlv ji lp.nl 1 loant oroslon 
m oas . 


With this In 111 I ml 
ooviM ovor tho p.'rloil 
pot oont ot vopotatlvo 
pi os iisln.p a standard 
oont of non-vo.i’a* t a t I VO 


, two r.amplo aroas woto i'hos»'n (Flp. 1). Iho voi'otatlvo 
1070-1'l/h for thoso samplo ar.'as was dollnoatod and t h«- 
ooviT Vl'tsiis hat ton aroas was oa 1 onlat »'il ti'f thoso sani- 
dol pi Ivl (2‘»t. dots/fnoh’'. TaMo I indloatos tho pot- 
lanil tor samplo at oas ovi'f tlrao. 
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hasod on Mu* flputi'S in Talilo 1, a llnoar r.'ptossloii hofwoon poroont non- 
vopotallvi’ l.uui and tho t tmo varlab'o tporlod ld70-l‘)7''> with Inoroiiionfs ot imo 
voar^ was oi'mplotod foi tho two sampK' .u o.is . 
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Samplo Aroa nhiiws an avi'i apo vopotatlon loss of 1.^01 
0.‘)S‘)t.‘»->) . wlillo tho loss loi Samplo Aroa ainoni.'..i to 
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(r - 0.96'*50*). 'iVo baslf roafions for thin diffrrtMice ;:nr. be assumed to piny 
a role, namely, the dif for*‘iire In aeeess potent Jal and the amount of already 
fragmented vegetation comi^lexes in existence durlne, tlic first year of the com- 
parative analysis — 1970. Sample Area ^^2 Is located closer to potential access 
points and was more frapraenti’d initially. 

TAHLK 1. — Per ent Non-Vc}»etat eJ Land In Sample Areas. 


DATE 

SAMPLE .A.KKA /<!** 

SAMPLE AREA i>2** 

Oct. 76 

33.557 

51.190 

Oct. 75 

30.920 

42.850 

Oct. 7s 

30.307 

k kk 

Nov. 73 

28.571 

39.687 

Oct. 72 

24.814 

22.558 

Nov. 71 

22.996 

21 . 184 

Nov. 70 

22.182 

16.195 


** I’ercentage non-veget ated 
*** Complete coverage net available 

Furthermore, locally existing micro relief determines to a groat extent 
t!ic potential impact of recreational velilcles. Very steep slopes will limit 
vehicle activity to a point In time when natural erosion processes make th‘'se 
slopes again accessible to ORV use. 

Table 2 indicates the relative Increase in vegetation loss per year for 
the sani[)le areas. 

TABLE 2. — Relative Percentage Vegetation Loss During Indicated Sample lerlod. 


PERIOD 

SAMPLE AREA ill** 

SAMT'T.E AREA /'2** 

1970-1971 

3.54 

23.55 

1971-1972 

7.33 

6.09 

1972-1973 

13.15 

43.16 

1973-1974 

5.7 3 

3.69*** 

1974-1975 

1 .98 

3.69*** 

1975-1976 

7.86 

16.30 


Kclntlve percent. ag»’ vcgctaLl.ui loss 
■VA* \veraged relative p<.'rc(*nta>'.e vegetation loss over two year period 
1973-197S. 


1% significant e level 




TIu'Si* ('omj)iit v.ili •), b.isi'il on tJio porcrnt 
1 .1 1 iis f t . 1 1 1 'l! in t tu* b.ii graphs t oi f lu* two sample 


of tun-vegerat 1 VO lamf 
art'ar. (Tip.. 2 anil Flp. 



a ro 
3). 


YEAH 

Hpuri' I’oriont. of Non-vopof atod L.ind in Sainpio Area ifl: 1^^70-197^, 
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'• I’l'i oent. at Noil- vi t_at .*d i .nui *n Sam]iIo Ai oa >'2: !97n-197('> 


For both :-.implo oro.is, tlic liij;hoiU relative percent vegetative lojir? oc- 
cnrrei! in the perioil. A:; a contrast, the l'<7s-l^7'i perlo<l r.luiws 

the smallest relative loss. \ possible explanation for this s i p,ni f i -.ant con- 
trast mipht be the fact th.it pasolinc became, at least temporarily, a >;carce 
comnodlty and that pas pi Ices went up c om, I derab Iv , espoilally durine, the 
energy crisis created by the oil cmbargi'. 

The main conclusion of the* time .omparative .nia 1 ys i s is that vigetation 
loss due to ORV use will continue to exist in spite of gasoline price fJuc- 
tuatlcms. Based on the computed v.ilues of 1.9817' and S.88^1% annual vegeta- 
tion loss, the prediction is jiisLificd that ill vegirtation will b. lust In 
8.29 years for Samtile Area >12 and in 33.5'* years for S.imjile Area /*!. 

These predictions may even be rather optimistic for two rea.sons. First, 
it might be assumed that, in general, if the amount of remaining vegetative 
cover decreases, the rate of loss will lucreaso. Secondly, areas most ,if- 
fected by ORV use will turn into non-vcgetated , sandy environments with rela- 
tively high tempcratines in siinmier periods. The lack of vegetation cover 
will increase surtac<' wind intensities and, consequently, Incre.ase the po- 
tential for wind erosion. These factors will tend to move peak recreational 
pressures to areas which .ir«. more shielded in a micro-climatic sense and cause 
an accelerated recreational impact on those locations within the sample area. 

In the regrc.ssii'n model, liowever, tin ex t rapola t i on is based on an as- 
sumed linear rel at i onsli i p hetween tlie iwo variables. If a curvilinear rela- 
tionship ’aouid bo substLtu’ed allowing for an increased rate of vegetation 
loss, ORV impact will have been under predicted. iluis, complete vegetation 
loss for specific ari-a.s will occur in less tlian 8.29 and 33.54 years, respec- 
tively. 

^ec omnien^a ^iq n . j 

Since tlie analysis has inilicated how severe ORV impact is in tha Or ;nd 
Mere area, alternative ra.an.igemeii t cons! derations are urgently needed to limit 
or restiict recreational vehicle use. Recent experiences witli blocking local 
access paths have proven to h.ave only a limited effect on ORV activity. The 
capability of those vehicles lo circumnavigate a major access-limiting struc- 
ture has simply caused tlie destruction of vegetation .uljacent to those sf ac- 
tures . 

The overall impact .ind mobility of this type of intensive rerro.ition 
nuikes it very clear that this laud iisf* activity t -s incompatible with the 
unique cliaracter of the ecosystems represented in the Or.ind Mere am. It 
has therefore been recommended that ORV u.se ho iromedl.itely terminated in the 
area currently owned and managed by the State of Michigan and the K-ilamazoo 
Nature Center. Furthermore-, .similai polit ies and guldolinos, devi'loped In 
ctioperation w’th agencies anti private owners of current and potent! il Crand 
More property, are urgently needed It' prevent further dcc.iy of pre-^enf eco- 
systems. If any doubt exists about the safeg.uarding of specific areas in 
this respect, then tluise areas having, the big, host pri irity of future, acquis- 
ition and/or alternativi ni in ig.emeri t policy cons i derat Ions should be selected. 

A coordinatetl efftirt has It' bt; m/iilc by all tlie management and planning 
agencies involved to create an altcrnntiv'e location for ORV use. Tlie most 


appropr ia tt* a I L«.;rnatlvi‘ suatiu. tu exlHt In those nrcas JesLlned for sand mln- 
Ini; In tlic very near futnri.’ or those saiul inlninp, areas recently abandoned. In 
tills respect, a mnihor of alternative sites sontli of the Grand Mere cotrplex, 
t the RrldRiiian area, .are reconimended . 

The severe Impact potential of OKV use on the dune environment of the 
Grand Mere area should clearly just ify any coordinated action to expel 1 thi.s 
recreational activity from the Grand Mere area. 

ha.sed on these recomim-ndnt Lons , township authorities, alenp with the 
Grand Mere A.sseciatlon , hnv< Joined forces to restrict OKV use In the Grand 
Merc area. Three lo.ids near entrances to the Grand Mere Complex have been 
closed to t raff It l)V the tiwnshlp hoard, and township police liave been tn- 
.ctrncted to enforce the new regulations for ORV use. Kxtra funding, has h«>en 
nrovlded to tlie police budy.et for intensified patrols in the area. As a re- 
sult of these actions more than I’OO traffic citations were issued in tlic 
spring of 19//, and OKV's liave become a rare species. 
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